Patient-oriented research (POR) has received increasing attention in recent years. In this approach, patients' experiential knowledge, derived from their experiences of living with a condition or illness and of interacting with the healthcare system, is recognized, valued, and seen as complementary to scientific knowledge. Early career researchers (ECRs) are the next generation of researchers, but little is known about how they perceive POR. In this study, ECRs were invited to reflect on what POR is, how patients can best contribute to research, and ECRs' own role in developing POR. Using a technique designed to collect expert opinions and find consensus-the Delphi method-a panel of 16 ECRs responded, in three rounds, to three questionnaires, with the second and third being built on responses to the preceding ones. Based on their understanding, the panelists agreed that the most important element in defining POR would be valuing, mobilizing, and legitimizing the experiential knowledge of patients who live with a particular health condition. Panelists considered patients to be integral members of the research team, but were less convinced that they should be considered co-researchers. The panelists saw themselves as taking part in developing POR by sharing information, teaching, and encouraging POR among their peers, as well as by participating actively in organizations interested in POR. This is the first study to examine the perspectives of ECRs, who, along with many others, have an important role in supporting the on-going development of POR so that it becomes more widely adopted.
Background
There is a growing body of literature on patient-oriented research (POR). The Canadian Institute of Health Research (CIHR) [1, 2] defines POR largely as a continuum of research conducted with multidisciplinary teams that engages patients as partners (as well as other relevant stakeholders), focusses on patient-identified priorities and is intended to improve patient outcomes, healthcare systems and practices. Traditionally, patients' involvement in research (e.g. clinical trials) has been limited to the role of research 'subjects'. However, the research community is beginning to move away from seeing patients as subjects and towards recognizing them more as 'experts' [3] . Considering patients as experts is a departure from the previous dominant paradigm in which knowledge resides within the medical professions and academia, while the patient plays a passive role [4] . POR is grounded in the fundamental principle of valuing patients' experience-based knowledge and mobilizing it to support health research [5, 6] . Experience-based expertise has been defined by Duffett as "the skills and knowledge that is derived from personal experiences, such as living with a chronic illness and coping with the daily management required, and its impact on one's life" (p. 114) [7] . Recognizing experiential expertise thus implies that patients' narratives and knowledge contribute to shaping the research process.
Research funding agencies around the world now support and encourage POR. For example, in 1996, the National Institute for Health Research (NIHR) established the INVOLVE initiative to encourage active public involvement in public health and social care research [8] . Since 2010, the Patient-Centered Outcomes Research Institute (PCORI) in the United States has provided 2.2 billion dollars in funding to promote comparative effectiveness research conducted in partnership with patients [9] . In Canada, the federal government has opened up research funding opportunities through the CIHR Strategy for Patient-Oriented Research (SPOR) program. SPOR is a ten-year national strategy with five core components: SPOR networks, SPOR Support for People and Patient-Oriented Research and Trials (SUPPORT) Units, clinical trials initiatives, capacity development, and patient engagement [1] . In April 2016, CIHR invested $357 million for SPOR [10] , demonstrating Canada's commitment to that program. These considerable and important national and international initiatives were intended to transform how research is done in many countries, including Canada. This could potentially have an impact on the next generation of researchers, who are today beginning their research careers. It is thus essential to understand how early-career researchers (ECRs, i.e. trainees and untenured researchers [11] ) perceive POR.
The POR literature to date has targeted a wide range of topics and questions, such as: POR's definitional and operational frameworks (still under debate) [12, 13] , patients' roles and responsibilities, research activities in which they might or should be involved, their levels of involvement, at what times they should be involved [14] [15] [16] [17] . A growing body of literature carries on mapping and evaluating impacts of POR (targeting mainly patient engagement/public involvement) on various types of outcomes such as: key stakeholders (e.g. service users/ patients, researchers, community), consequences of POR (e.g. effectiveness, research validity) and the process of engagement itself [18] [19] [20] [21] . Despite such interest and impact on research outcomes (e.g. increasing participant enrolment, decreasing attrition, setting research priorities, enhancing dissemination of study findings), there is a lack of robust evidence demonstrating the extent to which POR affects patient outcomes, healthcare access, cost-effectiveness, etc. [21, 22] . The purpose of this study is not intended to fill this gap, but we acknowledge this body of literature in ECRs' inquiry of POR.
Despite growing attention to POR in the research community, little is known about ECRs' perceptions of and attitudes towards it. ECRs find themselves at a point in their career where research development is expected of them [23] . As Nicholas et al. [24] envision: "Representing as they do the 'new wave' of researchers (…) ECRs constitute the breeding ground for tomorrow's established researchers" (p. 157). Their development of POR-related skills, acuity, and expertise will help foster the new research paradigm of meaningful POR. To support ECRs in this transition to fully independent research with positive roles in advancing POR approaches, it is important to understand how they perceive POR and their roles in developing, cultivating, and sustaining this approach. This study's primary aim was twofold: 1) examine ECRs' perceptions and roles regarding POR; 2) allow to come to light recommendations favoring POR by ECRs. This study's secondary aim was to examine ECRs' perceptions of the ethical dimensions of POR [25] . The focus of the present paper is to meet the first objective, by obtaining insights into ECRs' perceptions of how POR should be defined, its purposes, patients' roles and contributions, the anticipated future of POR, and ECRs' roles in promoting POR development and deployment.
Methods

Materials and methods
Study design
A Delphi survey was conducted with a panel of ECRs involved in POR in the Canadian province of Quebec. The study's three rounds were conducted from April to November 2016 using the Limesurvey web-based platform, from which emails were sent inviting panelists to each round. Ethics approval was obtained through the Health Research Ethics Committee (CERES) at the University of Montreal (#16-044-CERES-D). Online informed consent was obtained from all participants.
The Delphi methodology, which uses iterative controlled feedback to elicit the opinions and comments of a panel of experts, was chosen because it produces structured, confidential, and asynchronous group communication and thereby avoids the drawbacks of non-anonymous group communications [26, 27] . In particular, due to the as-yet uncertain nature of how regulatory environments may affect the practice of POR, the policy Delphi approach was employed, "because it can address a multiplicity of issues and provide direction for policy changes" ( [28] , p. 308, [29] ). This approach, while driven by casting a wide net in order to capture the greatest diversity of viewpoints, still allows for identifying areas of (differing levels of ) agreement among expert communities. Research guidelines [30] [31] [32] have been useful to guide the conduct of the Delphi study, especially, in structuring the first round, defining the sample expertise, collecting the data and applying ethical considerations. Considering that the two principal investigators were also research participants, the presence of the third researcher allowed to preserve a degree of panelist anonymity and ensure the Delphi process was led by all panelists' views. The Delphi aimed at identifying the main trends while maintaining the diversity of perspectives that form the richness of the results. The Delphi study flowchart is presented in Fig. 1 , with the timeline of the three rounds and the main topics covered.
Three rounds were conducted: (1) a 'classic' Delphi first round, consisting of open-ended questions regarding the definition, feasibility, and utility of POR, and a few demographic questions; (2) a second-round questionnaire to deepen and clarify the salient issues emerging from Round 1 responses; and (3) a third-round questionnaire consisting of a few second-round questions that had not demonstrated consensus within the group, along with other questions to elicit more precise recommendations on how to address the pressing issues in POR. Throughout the study, both the broad term POR and the more focused term 'patient engagement in research' (PER) were used.
Study panel
Panelists were drawn from the pool of 25 trainees selected as part of the first cohort of awardees (of POR-specific scholarships, training and career awards) funded by a partnership between Fonds de la recherche du Québec-Santé (FRQS, provincial funding agency) and the Quebec SPOR SUPPORT Unit (hereafter, the Unit). This partnership aimed to create opportunities for establishing networks between experts working in this emerging field of study. Being a current awardee (i.e., graduate and postgraduate student at master, doctoral and postdoctoral levels, or a clinician-researcher in family medicine) of this partnership was the only inclusion criterion for participation in the present study. The objective was that all panelists were "early career researchers" (trainees and untenured researchers). This convenience sampling was used, because this was an opportunity to capture a variety of students and researchers known to be exposed to POR in a pool of awardees. The scientific director of the Unit sent an initial email announcing the coming research study. Afterwards, a researcher (SB) invited the awardees to participate.
The two principal investigators (PIs) of this project (GR, JCBP) were also panelists and main authors of this manuscript. All other panelists were invited to collaborate in the writing of this manuscript as co-authors only after having completed the third round, to avoid generating pressure or incentive to participate and thus causing bias. GR and JCBP took measures to minimize any forms of bias regarding their different roles in the project: they worked with a third researcher (SB) that was neutral in the research process. During the analysis, equal "weight" was given to all findings and SB had the role to make sure that no perspective was favored. Regular debriefing meetings were held to discuss and challenge the entirety of the research process.
Although Delphi surveys traditionally rely on experts in a given field, it is becoming increasingly accepted for them to be conducted among panelists with non-advanced and/ or technical expertise [33] . Delphi surveys may involve professional experts on a specific topic or issue [34, 35] or panelists whose expertise derives from practical experience and knowledge [33, 36] , or various combinations of professional and experiential expertise. In a paradigm such as POR, it is of utmost importance to consider and value experiential knowledge. It was for this reason that ECRs were recruited as panelists in the present study, as they are the ones simultaneously developing both experiential and traditional academic/professional expertise and who are most expert on the subject of their experience with POR.
Questionnaires for each round
The first-round questionnaire, developed from a non-systematic literature review, including empirical studies and gray literature (e.g. NIHR, PCORI, CIHR, cited above), consisted of five questions eliciting basic demographic information, one question asking panelists to self-evaluate their level of knowledge of POR, and ten open-ended questions designed to both cover and identify specific issues relevant to the research objectives. Of the latter, three questions explored panelists' own experience with POR, two pertained to defining POR-i.e., their own definition and understanding of POR-and patients' place in it, and four dealt with POR feasibility, utility, and ECRs' future needs. The first round questionnaire aimed not only to elicit an overall perception of POR, but also to describe the challenges and issues felt and experienced by The third round differed from a classical Delphi third round in that only four of its 18 questions were repeated exactly as presented in Round 2. For those questions, panelists had the opportunity to recalibrate their ratings after considering the group's anonymous summary ratings. Eleven questions took up where the second-round questions left off and sought to deepen the subject or refine the level of (dis)agreement. Three questions were novel to the third round but were based on panelists' second-round comments. For questions that presented second-round aggregate response data, graphical representations of response frequency and brief statistical summaries (means and standard deviations) were used. The questionnaires for all three rounds are presented in more detail [see Additional file 1].
As this study was conducted in Quebec, the questionnaires were administered in French and panelists could respond in French or in English; only one responded in English. As such, most statements quoted in this paper have been translated by the authors.
Data analysis
Round 1 qualitative analysis was conducted independently by three researchers (GR, JCBP, SB) using QDA Miner 4.1.27, NVivo Version 11, and a manual approach (using Excel) to manage the data. The data analysis process was inspired by the three generic phases of inductive content analysis [37] : preparing the data, organizing and reporting them. Firstly, researchers read all the qualitative material, line by line. They coded the meaningful textual segments. They regrouped and classified codes into larger categories. Discussions were held among the three researchers to compare codes and categories. Throughout the analysis, the researchers referred back to the questions and research objectives to highlight significant data. Broad categories emerging from the responses were identified in the first-round questionnaire, and issues were subsequently categorized thematically. The three researchers compared categories and issues classifications until consensus was achieved. Once redundancy was eliminated, an aggregated list of issues suggested by the panelists was generated, which made up the content of the second round. When possible, the panelists' first-round arguments were synthesized into concise statements, and panelists' agreement with these was gauged in the second round. Findings for each round were visually represented and described into table, figure and text.
The quantitative responses were analyzed using Microsoft Excel (2013) and IBM SPSS Statistics Version 22.0. All Likert scales consisted of seven points (1 = "completely disagree", 4 = "neither agree nor disagree", 7 = "completely agree"). The threshold for agreement on a statement was established when at least 9 panelists (half + 1) selected a negative (1 to 3) or positive (5 to 7) value. Quantitative results were reported as mean ± their standard deviation; median, and interquartile range (IQR). Correlations between the collected variables were calculated using Pearson's correlation coefficient (Rho), with values ranging from 0, for a null correlation, to +/− 1 for a total positive or negative correlation; p = 0.05 was taken as the threshold of statistical significance in all tests performed.
Results
In this section, panelists' characteristics are presented first, followed by the five main themes: 1) ECRs' knowledge of and experience with POR; 2) the definition of POR; 3) patients' roles and contributions; 4) the anticipated future of POR; and 5) ECRs' roles in POR development and deployment. These themes reflect the perspectives and understanding of ECRs regarding many subjects related to POR.
Panelists' characteristics
Of the 25 awardees invited to participate, 18 (72%) completed the first and second rounds and of those, 16 of 18 (89%) completed the third round. It means that 16 of the total population of 25 (64%) completed the study. This final panel of 16 encompassed a variety of profiles. Most (n = 12) were at various stages of training (master, PhD, postdoctoral fellowship), and four were clinicians (general practitioners). Panelists were from different disciplines involved in health sciences research. All 16 had bachelor's degrees, 15 had master's degrees, six were medical doctors (MDs), six were PhDs (two of whom were also MDs), and four had postdoctoral research experience. Table 1 presents panelists' demographic characteristics.
Knowledge of and experience with POR
Panelists' self-assessed knowledge level regarding POR fell into four categories: "becoming familiar with POR" (n = 4), "basic knowledge of POR" (n = 6), "advanced knowledge of POR" (n = 5), and "mastery of POR" (n = 1). The latter (with mastery) explained: "I build my research projects in partnership with patients. Most of my collaborators are patients." (Panelist C)
Ten of the 16 panelists reported having engaged patients in research: two had engaged patients as early as the identification of research needs and writing the research proposal and ending with data analysis. Choice of methodology and recruitment of study participants were also activities in which patients were involved. Reasons given for not engaging patients were POR being discussed too late in the research process and lack of resources, especially funding. Two panelists without practical experience with POR nevertheless claimed to have theoretical/conceptual knowledge.
Panelists' research experience with POR was moderately correlated with their main occupation, i.e., clinician or student (Rho = 0.552, p = .027), and strongly correlated with self-reported knowledge level (Rho = 0.763, p = .001).
However, there was no statistically significant relationship between panelists' level of formal education and their self-reported knowledge level (p = 0.281).
Definition of POR
Panelists were asked first to define qualitatively their conception of POR. That exercise produced 14 statements/propositions, from which panelists subsequently chose those they deemed most appropriate. Panelists agreed 1 on a broad, five-pronged definition of POR (hereafter called "defining elements"): 1) valuing, mobilizing, and legitimizing the experiential knowledge of patients living with a particular health condition; 2) conducting research that focuses on patients' concerns, participation, and outcomes; 3) integrating active partnership among a variety of actors (researchers, clinicians, decision-makers, institutions, patients, families, etc.); 4) conducting research with patients, for patients, and not only on patients; and 5) informing research with patients' viewpoints to improve healthcare, health research, and (patients') health knowledge. Furthermore, panelists concurred that "the time has come for the community of practice to agree on a definitional framework [of POR], and particularly on patients' degree of engagement, their roles, and mechanisms allowing their involvement" (5.69 ± 1.49; 6, IQR = 2).
Panelists identified 19 values they perceived to be fundamental to POR. Most relate to the nature of the relationship (e.g. collaboration, participation, communication, trust), the egalitarian aspect of POR (e.g. power sharing, self-fulfillment of peers on an equal footing, transparency), and inclusivity (e.g. open-mindedness and inclusiveness).
In the first round, panelists responded in their own words on their views regarding the purposes, utility, and benefits of POR. Their responses were then grouped into 14 propositions, and all panelists were asked to select five to eight of those that were most significant for them (Fig. 2) . Figure 2 presents means of all the panelists. They agreed strongly on three propositions in which POR made it possible: 1) to better understand patients and their opinions and/or care and services received; 2) to integrate patients into the complex research process; and 3) to challenge existing knowledge that is taken for granted and to develop new knowledge based on the shared perspectives of researchers and patients.
Panelists also believed integrating POR into their research projects constituted an opportunity for them, both scientifically and academically (5.38 ± 1.26; 5, IQR = 2), in terms of publications, funding, and curriculum vitae (CV).
Panelists agreed moderately that POR is a novel approach to conducting research (4.81 ± 1.72; 5, IQR = 2). Similarly, they positioned the concept of POR as only slightly closer to innovative than recycled (4.44 ± 1.72; 5, IQR = 1). Panelist N reflected the aggregate view that the Panelists suggested many terms for patients engaged in research: patient-collaborator, patient integrated/engaged/ involved in research, patient-educator, patient-researcher, peer research assistant, and patient-partner in research. In the present study, in the context of POR, the most commonly (7/16) preferred term was patient-partner in research (PPR). One panelist cautioned that it would be best not to rely on the term patient at all, as it might reduce individuals to their health condition and might inadvertently exclude the family from the partnership. The panelists' preferred terminology, PPR, was aligned with their perceptions of patients' roles within the research team. Panelists considered PPRs to be integral members of the research team (5.31 ± 1.66; 6, IQR = 2), but were less convinced that PPRs should be considered co-researchers (4.50 ± 1.75; 5, IQR = 3.5) who would contribute to all decisions throughout the research process. Rather, they were more in favour (5.19 ± 1.64; 5, IQR = 3.5) of attributing to PPRs an advisory role, in which they could be called upon to voice opinions and to participate in certain decisions made over the course of the research process.
Panelists ascribed roles to PPRs throughout the research process, i.e., from the early to the late stages of a project, especially in these activities: identification of research needs, knowledge translation, research impact evaluation, and recruitment of participants. Panelists were less convinced about involving PPRs in choosing methodologies and in drafting grant applications. Figure 3 shows the panelists' mean levels of agreement on the suitability of involving PPRs in each stage of the research process.
Feasibility of POR in all types of research
Besides considering the specific research activities that were more appropriate for PPR involvement, panelists also considered what types of research were best suited for POR. They did not agree regarding the feasibility of engaging patients in all types of research: seven affirmed its feasibility, five unambiguously stated it to be unfeasible, while four others had more nuanced positions. Some types of science (e.g. basic science), research objectives, topics, and types of data collected (e.g. administrative) were deemed less suitable for POR than others:
"I believe it is feasible to involve patients in all types of research. There are, however, studies in which active patient involvement would not necessarily be essential. For example, a validation study of a measurement instrument would not necessitate involving patients at all stages of the study. (Panelist A)" Otherwise, panelists believed (5.56 ± 1.63; 6, IQR = 2) it is reasonable to expect a research team, at the outset of 
Desirable characteristics of PPRs
Panelists disagreed (2.81 ± 1.72; 3, IQR = 3) that all patients, regardless of profile, were equally suited for inclusion in a research project. In other words, panelists believed there are optimal profiles for patients involved in POR. Figure 4 displays panelists' level of agreement regarding the desirability of various characteristics when recruiting PPRs. The most desired characteristics related mainly to patients' willingness to get involved in research, curiosity, interest in POR, absence of conflict of interest, and ability to interact with the research team.
Anticipated future of POR: from uncharted waters to mainstream practice
Panelists projected that POR will become mainstream in health research in 6.5 years (median value, in 2022-2023) (final IQR = 5.5; second-round IQR = 5), with responses (over all rounds) ranging from 1 to 15 years. Table 2 shows panelists' rationales for their projections.
Most panelists perceived POR and its future optimistically, with statements such as: "…a promising approach that will inspire many research disciplines"; "POR will be increasingly known and used"; "it will be further integrated into research projects and taught in postgraduate programs"; "its positive impacts have already been demonstrated and will continue to spread."
However, some panelists felt POR is an "evolving concept" whose definition remains to be refined. Those panelists, whose position was more nuanced, believed in POR's benefits and impact, while at the same time acknowledging its challenges. They highlighted some resources needed to ensure the sustainability of POR, such as collective mobilization of a variety of stakeholders, training, funding, and so on.
"I view the future of POR with a certain optimism, in that POR has been shown to have positive impacts, such as on health services and population health, among others. However, as a society, we need to go beyond just believing in the merits of such an approach. We need to actually deploy resources and put in place the winning conditions to support such an approach, and this will require a commitment from a variety of actors, organizations, networks, and funders to ensure sustainability. Therefore, a collective effort will have to be made to ensure the viability of such an approach. In this sense, the future of POR is promising but presents significant challenges. (Panelist L)"
Other panelists were cautious about the future of POR because they thought resources were lacking to ensure its survival and sustainability.
ECRs' roles in POR development and deployment
In the second round, panelists were asked to respond to the open-ended question: How do you see ECRs' roles in the development of POR and its deployment? This question was directly related to one of the research objectives. The reported ECRs' roles were related to one or more of the following: 1) their relationship with POR (including a commitment to better understand this new research paradigm and to engage PPRs in their project); 2) their own personal development based on the characteristics of POR (e.g. inclusive, open-minded); 3) the adoption of a reflexive and critical posture towards the approach, particularly regarding POR's ethical aspects; and 4) active engagement in POR development, awareness-raising, and dissemination. Although all these roles may not necessarily Fig. 3 Research activities in which PPRs should be involved have to be assumed by every researcher, ECRs as a community were seen as instrumental to POR in the four above-mentioned manners.
Discussion
Main findings
This study aimed to present empirical evidence of ECRs' perspectives on the definition of POR, patients' roles in research, the anticipated future of POR, and, above all, the roles ECRs could play in developing and deploying it.
The majority of panelists self-reported having minimal or basic knowledge of POR. Some saw it as an evolving concept. Panelists expressed the need for a definitional framework of POR that would set out patients' degree of engagement, their roles, and how they should be involved.
For most of the ECRs, the definition of POR was not entirely clear, even though they agreed on certain defining elements drawn from the five-pronged definition on which almost all the panelists agreed. These defining elements were: patients' experiential knowledge; research with patients, focusing on patients' concerns, participation, and health outcomes; research informed by patients' viewpoints to improve healthcare, health research, and (patients') health knowledge; and active partnership among a variety of actors.
Regarding patients' roles and contributions, panelists positioned themselves on three aspects: the perceived role of PPRs, the research activities in which they would be involved, and PPRs' desirable profiles. They agreed on the inclusion of PPRs more as advisors than as co-researchers. They considered the most desirable characteristics of PPRs to be: willingness, curiosity, interest in POR, no conflict of interest, and capacity to interact and communicate with researchers. Interestingly, the least desired characteristics were those that tended towards having a professional background or experience as a research participant.
Regarding the anticipated future of POR, perceived by the majority of ECRs with optimism, but with skepticism by others, panelists perceived POR to be likely to become mainstream in about seven years (i.e., around 2023). This means that current and prospective ECRs would be at the forefront of this paradigm shift in research. Panelists believed they had a role in developing and deploying POR, for example, by being knowledgeable about it, being predisposed towards it (maintaining supportive attitudes and characteristics), adopting a critical and reflexive posture, and being actively involved.
Knowledge of POR, its definition and perceived benefits
The defining elements of POR, as perceived by ECRs, reflected a way of doing research that is value-laden, i.e., conducted in partnership with patients and various actors. POR is built on recognizing and valuing experiential knowledge and integrating it into other ways of knowing, with the aim of informing scientific activity and carrying out the mission of research by producing relevant outcomes. Its defining elements, from the panelists' standpoint, offer an interdisciplinary perspectiveapplicable to a variety of health domains, disciplines, and sectors-and are not centred on one specialized methodology for conducting POR. Within the POR approach, many terms remain to be defined, as evidenced by the lack of consensus in the literature on the definitions of terms such as 'patient' and 'engagement' , noted in a recent review paper [7] . In this study, ECRs considered 'patient-partner in research' (PPR) to be the most appropriate term for referring to patients participating in POR.
With their agreement on defining elements, panelists acknowledged the important socio-scientific benefits of conducting POR, such as integrating patients into research, challenging existing knowledge that is taken for granted, and developing new knowledge based on the shared perspectives of researchers and patients. Panelists also perceived the potential personal benefits conducting POR can generate for them. Given that ECRs are generally on the lookout for opportunities for career advancement [24] , in order for POR to be appealing, it has to be seen to offer certain professional advantages to compensate for its time-intensive nature. Becoming experts in POR has the potential to position ECRs as innovators in developing this particular area of health research. Even if the benefits of involving PPRs on the researchers themselves have been documented elsewhere [19, 38] (e.g. acquiring new knowledge and skills, seeing the patients differently, changing the way of doing research), the perspective of POR as a career opportunity is novel to the present study.
Patients' roles and contributions
ECRs' ideas about which research activities are more suitable for PPR involvement differ slightly from those found in a systematic review by Domecq Grace et al. [16] , where a higher number of studies documented patients' contributions in agenda setting, study design, recruitment, and implementation. Patients were engaged more commonly in the early stages of research and less in the execution and translation stages (except for implementation). In the present study, the ECRs shared an overall high level of agreement that all research activities are suitable for involving PPRs; all activities were rated above 4, the neutral value. Some were rated higher than others; for instance, the identification of research needs and knowledge translation were rated above 6 out of 7 (close to "completely agree") and some others were rated lower, such as engaging PPRs in the choice of methodologies and the writing of the study protocol. It would be interesting, in future research, to deepen the question of research activity suitability for PPRs and to explore ECRs' perspectives and compare them with those of other POR stakeholders. For example, what does it mean for ECRs to integrate patients in all or specific research activities? Is there an issue of preserving one's own socio-professional identity and maintaining a monopoly on specific research activities?
While acknowledging that not just any patient could be recruited for POR, the panelists were in agreement that some characteristics were more desirable in PPRs than others. The most desirable were a personal predisposition to POR and genuine engagement (e.g. willingness, curiosity, interest, no conflict of interest), as well as good interpersonal skills (e.g. ability to interact and communicate effectively with the research team), followed by the experience of having received healthcare and living with a medical condition. Interestingly, the less desired characteristics were those that tended towards having professional qualities and status, as well as prior experience with research. However, some studies [39] [40] [41] [42] [43] embraced the vision of developing and defining a taxonomy of patients' competencies that would enable them to contribute optimally as partners by mobilizing their experiential knowledge in their care (as patient-resources), in research (as patient-researchers) and in healthcare education (as patient-trainers). This idea of patients' competencies acknowledges not only PPRs' experience-based knowledge of living with a disease, but also their capacities to mobilize it skillfully through their engagement in care, research, and education-something not raised by the panelists. It is conceivable that the ECRs were not aware of these PPR competencies. Thus, the main observation that can be made in comparing this study and competencies-oriented studies is that there appears to be a gap between the desirable characteristics of PPRs and a patient-based competency approach fostering the mobilization of experiential knowledge. While it is not yet clear how PPRs' characteristics and competencies should best be reconciled to fully appreciate their contribution as well as to recruit and involve them optimally in research, there is probably fertile ground here to train non-expert trainees in POR on these questions.
Panelists' level of knowledge
Despite the momentum building up around POR (e.g. scholarship opportunities, research funding, emergence of specific training) and the fact that the panelists were all recipients of competitive POR scholarships, the majority of panelists self-reported as having minimal or basic knowledge of POR. Their level of knowledge was surveyed only in the first round, whereas Rounds 2 and 3 took place two and five months later, respectively. It is conceivable that the ECRs' level of knowledge would have been different if evaluated at Round 3. In fact, the panelists received training and gained experience with POR through their individual research projects and collaborations, including an intensive in-person training session between Rounds 1 and 3. Over the course of the study, they had opportunities to engage in specialized POR networking as part of their scholarship, which could have modulated their knowledge and understanding of POR.
According to the ECRs, POR would benefit from greater recognition, clearer definition, wider dissemination, and increased funding. ECRs would need a definitional framework, perhaps due to their unease at finding themselves in a context without normative and operational guidance to support them in understanding POR and how to conduct it adequately. However, feeling the need for a definitional framework does not mean resources do not exist. ECRs' perspectives on POR must be interpreted with caution due to their evolving familiarization with and learning regarding this approach. ECRs are experts on their own situation, but not necessarily experts on POR itself.
One of the main implications for ECRs is that their development as independent researchers is all the more marked by challenges. One reason for this might be that support networks are still embryonic and the POR research field is not as well known as others (which can complicate job searching). Then, applying POR can be complex for junior researchers; considerable time and resources are required to conduct POR diligently, authentically, and effectively. There is therefore a clear need for a coherent and concerted strategy for POR capacity development, in which the perspectives and specific needs of ECRs are taken into account.
Anticipated future of POR
If, as many panelists projected, POR is likely to become mainstream by about 2023, then current and prospective ECRs will be at the forefront of this paradigm shift in research. Some panelists anticipated a positive future for it, albeit one requiring some preparation on the part of the research community, funders, and universities. It will take time and effort to put in place the human and material resources, as well as the training, needed to embed POR in research and ensure its long-term sustainability. It is conceivable that the perceived "non-mainstream" nature of POR might be seen as a competitive advantage to enter the market (i.e., to conduct research in the field of POR) and to create a strong POR identity. It is possible that, in the future, the market could become increasingly competitive and saturated, as more researchers apply for funding opportunities and funding success rates decelerate (although, once mature, the funding for this field should potentially be more substantial). In this anticipated future, ECRs believe they should play an active role in developing and implementing POR, as well as in facilitating consensus on a definitional framework. Such efforts are likely to produce significant results, considering that ECRs are the new and biggest wave of researchers [24] with a potentially strong role in bringing POR into the mainstream.
ECRs' roles in developing and deploying POR
Starting from the general description of roles (Results section), ECRs' roles were then grouped together and names assigned, to deepen the interpretation. This new organization of roles, as presented in Table 3 , was inspired by the work of Crocker et al. [44] , who summarized the perceived roles and impact mechanisms of public and patient involvement (PPI) contributors (patients, caregivers, and members of the public). Even though some of the perceived roles in that source and in this present study are different, such as "expert in lived experience", Crocker et al.'s [44] model offers a useful lens through which to view and interpret the results of the present study. In applying it to the findings of the present study, ECRs were found to play up to 10 roles, each having a different impact either on POR development and uptake, on their research community and environment, on patient involvement, on knowledge translation, and so on. It is not expected that every ECR would play all these roles. Rather, through their combined activities as a whole, this next generation of researchers will foster and broaden the networks of researchers interested and involved in POR, be active disseminators of POR, apply it genuinely (avoiding tokenism), and document its impact. Table 4 shows the summarized key findings of the study, its main takeaway messages. These key findings relate to the roles ECRs have to play in the future of POR as well as to insights into POR capacity development strategies.
Strengths, limitations, and special considerations of the study
One strength of the present study was that the panel was drawn from ECRs associated with the Quebec SPOR SUP-PORT Unit, a Canadian population that has not been studied extensively in relation to POR. The sample's heterogeneity in terms of stage of training, main occupation, and discipline represents a strength, providing insights from various profiles of students and researchers/clinicians. The findings of this study could potentially be transferable to other ECRs funded by comparable scholarships in other Canadian provinces, because they are from the same jurisdiction and funded under the same research fund. However, considering the atypical nature of these ECRs (i.e., they received competitive awards and they are integrated into a POR network), the study design and small sample size, the results are not generalizable.
ECRs' perspectives should not be interpreted as claiming to describe and crystallize a certain vision of POR as true, but rather, should be seen as informative about how the future generation of researchers envision POR and what developments they expect or desire. Their perspectives are coloured by their experience with and knowledge of POR, their occupational backgrounds, and their personal ways of seeing the world (i.e., epistemological and ontological stances). Consequently, their (mis)understandings of POR and its components may help to uncover the gap between what ECRs know, do, and believe, on the one hand, and the current state of knowledge on POR, on the other. Ideally, resources (such as training) should be deployed that not only take into account ECRs' perspectives, but also support them in understanding POR's foundations and conducting it according to best practices.
A special consideration may be that the panelists were all nurtured within a certain environment, that is, the Quebec SPOR SUPPORT Unit, which has a comprehensive role and view of POR that may differ substantially • Even if ECRs are awardees and are part of an established POR network, a majority self-reported having minimal or basic knowledge of POR. There is therefore a clear need for a coherent and concerted strategy for POR capacity development, in which the perspectives and specific needs of ECRs are taken into account.
• ECRs had a slightly different understanding of patient engagement than those found in the literature. To make sure that we all have a common understanding of POR, ECRs expressed the need for a definitional framework of POR that would set out patients' degree of engagement, their roles, and how they should be involved.
• ECRs assigned different roles to PPRs in various phases of a research project. ECRs envisioned PPRs' desirable characteristics as genuine engagement, interpersonal skills, and experience with the health condition. Professionalization (i.e., having a professional background) was not seen as desirable.
• ECRs anticipate POR to become mainstream around 2023.
• ECRs are at the forefront of this paradigm shift in research and are willing to play many roles (up to ten) in POR deployment: knower, awareness-raising vector, ethically sensitive thinker, disseminator/ broker, motivator, builder/creator, teacher, doer, delegate/representative and activist. from those of INVOLVE or PCORI. Therefore, panelists' specific understandings of POR may have been influenced by this perspective. Among the panelists, two (GR & JCBP) were also PIs of the Delphi study. A third researcher (SB) served as study monitor throughout the process to minimize any potential bias that might arise from having panelists as PIs and to ensure responses remained completely anonymous to the PIs.
Although reporting means and standard deviations, alongside median and inter-quartile range, may lead to a misinterpretation of our results as if they were derived from a large sample, they have nonetheless been included as providing more detailed information. Statistical hypothesis testing was never intended in this study, and descriptive statistics are intended as supplementary to the qualitative results. Considering that the second and third rounds were constructed iteratively based on the preceding ones, and that the first round collected qualitative data to inform the two quantitative rounds, the results can be said to have emerged almost exclusively from the panelists. Except for specific points required to satisfy the research objectives, the contents of second-and third-round questionnaires were panelist-generated. The fact that most Round 3 questions were new was double-edged: this design allowed the Delphi process to cover a range of topics regarding ECRs' perspectives on POR, but it meant some subjects appearing for the first time in Round 3 were not then subjected to further iterative controlled group feedback to panelists.
Avenues for further research
This study targeted only ECRs' perspectives. Future research with patients would be complementary to contrast and confirm this study's findings in terms of how POR is defined, PPRs' roles and contributions, their level of engagement, their most suitable characteristics, the envisioned future of POR, and PPRs' role in developing and implementing POR. For instance, would patients agree with ECRs that their involvement is most appropriately confined to specific research activities? Would patients see a role for themselves in the other stages of a project? If so, what implications might such a role have in terms of the issue of professionalization of patients?
Conclusions
This study sheds light on how ECRs perceive POR: its definition, patients' roles and contributions, the future of POR, and their roles as ECRs in developing POR. It is conceivable that these perceptions can shape their current and future practice of POR. These findings, complementing the existing literature, map out the many areas where capacity development can be supported and strengthened. In the view of most of the panelists, POR needs a definitional framework, and the broad question of patients' roles and contributions has to be addressed. The panelists recognized that POR is important and brings clear benefits to research, as well as potential opportunities for career advancement. The majority were optimistic regarding POR's anticipated future, albeit with a few dissenting skeptical voices. They envisioned that the approach would become a mainstream practice in about 2023. Many stated that time is needed for cultural and paradigm changes, and resources have to be injected to support these changes. This highlights the need to better support ECRs in their training and development as independent researchers. This would put current and prospective ECRs at the forefront of this paradigm shift in research, and those ECRs could then be in a strategic position to contribute actively and positively to POR development and deployment. Whether felt particularly by ECRs or all the actors involved, there is a clear need for a coherent and concerted strategy for POR capacity development, taking ECRs' perspectives and specific needs into account. It is essential to ensure that the next generation of researchers are nurtured and empowered to reach their full potential, which is a promising safeguard for supporting effective research and constant development of POR from the very beginning of researchers' careers. 
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